Hormonal regulation of the p53 tumor suppressor protein in T47D human breast carcinoma cell line.
Under normal culturing conditions, the T47D human breast cancer cell line expresses progesterone receptor constitutively and is responsive to estrogen. Because the tumor suppressor protein p53 plays a central role in determining genetic stability and cell proliferation, we have examined the effects of 17 beta-estradiol, the synthetic progestin R5020, and the antiprogestin RU486 on the levels of this protein in T47D cells. Western blot analysis of cellular extracts, performed with a monoclonal antibody capable of quantitatively supershifting a specific p53-p53 response element complex in a gel mobility shift assay, detected a single immunoreactive band representing p53. When cells were grown for 4-5 days in culture medium containing charcoal-treated fetal calf serum, p53 levels declined to 10% of the level seen in the control (no charcoal treatment) group. Supplementation of culture medium containing charcoal-treated calf serum with 0.1-1 nM 17 beta-estradiol restored p53 to its normal levels. A 4-day treatment of cells with R5020 or RU486 lowered the p53 levels in cells grown in normal culturing conditions to 15 and 30% of control levels, respectively. R5020 and RU486 treatments also caused down-regulation and/or hyperphosphorylation of the progesterone receptor, which correlated with the down-regulation of p53. These observations by estradiol while R5020 down-regulates this protein. Since estradiol is known to promote cell proliferation, the induction of p53 observed in this study leads us to propose that estradiol stimulates p53 to regulate proliferation of T47D cells in culture.